Abstract. In this paper we introduce a notion of g-chordal curves which are a natural generalization of equichordal, equireciprocal and equipower curves. A Croftontype integral formula and estimations of the area and the length of g-chordal curve are given. Moreover, a 1-parameter family of ovals with exactly four vertices in the class generated by the function g (x) = x m is constructed. A remark on the equichordal problem ends the paper.
Introduction
Let C be a plane closed simple regular curve and let g : (0, +oo) -> R be a strictly monotonic function of the class C 1 . Let || denote the distance between points A, B in the euclidean space R 2 . DEFINITION 1.1. A point P in R 2 is called a g-chordal point of C if it has the following property: if a chord of C passes through P and joins points Pi, P 2 of C then and the sum does not depend on the choice of a chord. The curve C will be called a g-chordal curve.
In this paper we will consider all g-chordal curves with g-chordal point at the origin O.
We denote by K the class of all plane simple closed curves given in a polar form where a function r : R -> R satisfies the following conditions:
'r G C 1 (1.3) Sr(i)>0
k r (t + 2tt) = r (t) for i e R.
We associate with each function r:R-»la function rv : R -> R given by the formula (1.4) TV (t) = r (t + tt) for t G R.
A strictly monotonic function 5 : (0, +00) -> R of the class C 1 determines a subclass Kg of the class K by the following way: a curve of the form (1.2) belongs to Kg if and only if the function r satisfies the following condition (1.5) g o r + g o r^ = const
where o denotes the composition of functions. A curve belonging to the class Kg is a g-chordal curve. The class Kg generated by the function g (u) = u contains all equichordal curves, see [6] . The class Kg generated by the function g (u) = -contains all equireciprocal curves, see [4] , The class Kg generated by the function g(u) = lnu contains all equipower curves, see [15] , [16] , [7] , [8] , [9] . In this paper we will assume that a function g is a strictly increasing function.
The considerations in the fourth section are connected with ovals. We recall that a plane simple closed curve with a positive curvature will be called an oval, see [11] , [14] .
Crofton-type integral formula
We consider two curves Cn, t -> rn (t) e lt for t € [0, 2ir], (n = 1, 2) belonging to a class Kg and satisfying the condition (2.1) g orn + gornt7T = cn.
We assume that C\ is curve lying in the region bounded by C2. Then r\ (t) < T2 (t) for t € [0, 27t] . The function g is strictly increasing so g(ri(t)) < 9 (f2 (t)) for t G [0,27r] . This inequality implies immediately that c\ < C2. We denote by CiC'2 a region bounded by C\ and C2. We consider a mapping G : [0,1] x [0, 2?r] C\C2 given by the formula
For each fixed s 6 [0,1] a curve t -> G (s, t) is a g-chordal one. Indeed, let 
We denote by Gg a restriction of the function G to the set E. The function GE maps bijectively E onto interior of the region C\C2 with deleted a line segment on x-axis.
We determine the jacobian JG.e(s,i) of the function GE at the point (s,t). By (2.2) we have
We note that JGE (^j^) 0 for (s,i) E E and GE is a diffeomorphism. For x E G (E) we have x = r(s, t) e lt for some (s, t) E E. Using the classical theorem on diffeomorphism we get 
Estimations of the area and the length of a g-chordal curve
We assume that a function g : (0, +00) -> K satisfies the following conditions:
Let C, t -> r (t) e lt for t G [0, 27t] be a g-chordal curve and
In the sequel we will assume that the function r is 2-7r-periodic and r G C 2 . We introduce the following functions
for u G (0, +00). Under assumptions (3.1), (3.2) and (3.3) the area of the region bounded by a g-chordal curve C satisfies the inequality
Proof. It follows from (3.1) and (3.2) that h is a strictly increasing function.
We have a' (tt) = and tf («) = 2g' (u) (h (u) -h(a («))).

Let cp' (u) = 0. Then we have h(u) -h (a (u)) = 0 and u = a (u). Hence we get immediately u = g~x
Since we have a (u) = u, a' (u) = -1 and ip" (û) = Ag' (u) h! (u) > 0 so tp attains the unique minimum at the point u.
We have y> (ïï) = 2^ = 2 [g' 1 ( §)] 2 and r _i /CM 2 <p (u) > 2 g y-J for arbitrary u G (0, +oo).
Thus we have 2tt
2) in Theorem 3.1 can be replaced by a condition g" (u) < 0 for u G (0, +oo).
THEOREM 3.2. Let C G Kg, t -> 2 (t) = r (t) e u for t G [0, 2tt] and the radius vector z (t) and the tangent vector z' (t) to C at z (t) are not collinear. Under assumptions (3.1), (3.2) and (3.3) the length L of a g-chordal curve
C satisfies the inequality
Proof. We denote by ¡3 (t) an oriented angle between the radius vector z (t) of C and the tangent vector z' (t) to C at 2 (t). We note that r' (3.9) cot /?=-. r
We have 2tt 
Proof. C is an oval so its curvature is a positive-valued function and then
Let us fix a number m > 1 and let
Differentiating r we obtain We show that the polynomial B has exactly one root in the interval [-1,1] . Since a 6 (0,1) and M = m 2 > 4, so all coefficients of B are positive. We have
and
B" attains its minimum at the point
We note that
The conditions x 0 < -1 and S"(-l) > 0 imply that B" (x) > 0 for all x € (-1,1). Moreover, we note that 
Remark on the equichordal problem
The well-known equichordal problem was formulated by Fujiwara [5] in 1916 and independently by Blaschke, Rothe and Weitzenbock [1] in 1917. A literature connected to the equichordal problem is given in e.g. [3] . Gardner reminded a natural extension of the equichordal problem, see [6] , Conjecture 3. We can extend the equichordal problem in the following form:
Determine the family G of all strictly monotonia functions g : (0, +oo) -> M of the class C 1 for which there exists an oval with two g-chordal points. The function g (u) = ^ belongs to G, see [4] . In the case of the equichordal problem the function g (u) = u does not belong to G, see [8] .
Let us fix g £ G. We will assume that a chordal point of a g-chordal curve C coincides with the origin 0 and that C is given in the form t -> r (t) e lt for t £ [0, 2ir] , We consider the existence of a g-chordal curve with two g-chordal points. We recall that for g (x) = ^ the ellipses are equireciprocal with two equireciprocal points [4] . Proof. We assume that the straight line passing through F\ and F2 coincides with the x-axe and F\ coincides with the origin. Moreover, we assume that 1. the oriented angle between the x-axe and the tangent line to C at A is equal «0, 2. the oriented angle between the x-axe and the tangent line to C at B is equal aj. 
